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BEFORE TFffi BOARD OF PATENT APPEALS & DMTEREERENCES 
Id re Application of: 

Iaventor(s): Rene P. Helbing Group Art Unit: 2798 

Serial No.: 10/071,356 Exanoiner: Craig H. Curtis 

FUed: 8 February 2002 

Title: Optical Signal Control Device and Method for Utilizing Same 
Atty Docket: 10010648 


BRIEF FOR APPELLANT 


Commissioner for Patents 
EO. Box 1450 
Alexandria 
VA 22313-1450 


Sin 

This is an appeal from the decision of the Primary Exanodner in a thiid non-fmal official 
action dated 22 September 2004 iqecting claims 2-20, 22-28 and 30-33 in the above-identified 
patent application. 

L Real Party in Interest 

The real party in interest is Agilent Technologies, Inc., a Dela^vare corporation. 

n. Related Appeals and Interferences 

There are no other appeals or interferences known to appellant, the appellant's legal 
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representative or the assignee that will dircetly affect or be directly aJlfected by or have a bearing 
on the Board's decision in this appeal. 

nLStatus of the Claims 

The application as cHiginally filed had claims 1-33. 

A first official action dated 8 October 2003 QSttc first official actioxji) rejected Claims 1-3, 
6, 7, 9, 10, 21 and 29-31 under 35 USC § 102(b) and rejected Claims 4, 5, 8, 11-20, 22-28. 32 
and 33 under 35 USC § 103(a). 

On 7 January 2004. the applicant filed an amendment in response to the first official 
action (the first amendment^ In the first amendment, the applicant cancelled Claims 1, 21 and 29 
and amended Claims 2, 7, 9. 10 and 30. 

A second, non-final official dated 6 April 2004 (ttie second official action) rejected 
claims 2-20, 22-28 and 30-33 under 35 USC § 103(a) over various combinations of references all 
of which included Japanese patent application publication no. JP2000 0056399 of Nishikawa et 
al. The official action provided the Japanese patent application publication in the fqnn of a 
Japanese language document with an English language machine translation of the Abstract, 
notwithstanding the existence of United States patent no, 6,456,359, which claims priority of the 
same Japanese patent application as J^anese patent application publication no. JP2000 0056399. 
United States patent no. 6,456,359 issued in September 2002. over 18 months before the mailing 
date of the second official action. 

On 6 July 2004, the applicant filed an amendment in response to the second official 
action (the second amendment). In the second amendment, the applicant traversed the claim 
rejections but left the claims unchanged. The second amendment indicated that the applicant's 
arguments set forth therein relating to Nishikawa's disclosure were based on United States patent 
no. 6,456,359 rath^ than on the counterpart Japanese patent supplication publication. 

A third, non-final official action dated 22 Septembw 2004 (the third official action) 
rejected claims 2-20, 22-28 and 30-33 under 35 USC § 103(a) over various comWnations of 
Inferences all of which included United States patent no. 6,456,359 of Nishikawa et al. A 
document comparison showed that the rejections set forth in the third official action were almost 
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identical to those set forth in the second official action except that references to Nishikawa's 
Japanese patent application publication were replaced by references to the count^art US patent. 
The identity of the rejections set forth in the fliird official action to those set forth in the second 
official action extended to typographical euois in the second official action Uiat the applicant 
pointed out in the second amendment remaining uncorrected. The thiid official action 
additionally subjected claims 2-20, 22-28 and 30-33 to a new obviousness-Qfpe double patenting 
rejection. 

The status of the claims on appeal is as follows. The status of each of the claims on 
^eal is additionally shown in the Claims Appendix. 
Claims 1* 21 and 29 have been cancelled. 
Claims 2, 7, 9, 10 and 30 were amended 
Claims 3-6, 8, 11-20, 22-28 and 31-33 are original. 

Qaims 2-4, 6, 7, 9-20 and 30-32 stand rejected under 35 USC § 103(a) as being 
unpatentable over United States patent no. 6,181,846 of Pan in view of United States patent no. 
6,456.359 of Nishikawa et al. {NisMkawa). 

Claims 5, 8 and 33 stand rejected under 35 USC § 103(a) as being unpatentable over 
United States patent no- 5,973,831, indicated as being of Pan, in view of Nishikawa and further 
in view of United States patent no 4,799,768 of Gahan. 

Qaims 22-28 smd rejected under 35 USC § 103(a) as being unpatentable over United 
Stales patent no, 5,930,422 of Cheng in view of Pan and Nishikawa, 

Claims 2-20, 22-28, and 30-33 stand rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable ov^ claims 1-15 of United States 
patent no. 6,690,854 of Helbing. 

, IV.Status of Amendments 

No Amendments have been filed since the third official action dated 22 December 2004 
was issued. 
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V. Summary of Claimed Sub ject Matter 

An optical device is claimed iii independent Claim 2. Embodiments of such optical 
device are shown in Figuie 5 and Figure 6, The optical device is used to control optical signals. 
TTxe optical device may be used, for example, as part of a 2 x 2 optical switch, as an optical 
attenuator or a beam spUttex in optical communications applications, in the measuxement of 
optical signals and in other applications. 

Refemng to Hgure 5, optical device.(20) comprises a polarization-controlling reflector 
(30) and a polatization-dependent optical-palh device (31-37). Ttie polarization-depradent 
optical-path device includes an input polarization-dependrat path splitting element (31). The 
polarization-contcoUing r^ector conv^ts spatially-separated incident-light polarization 
cono^onents having a common incident angle of polarization into spatially-separated 
leflected-Ught polarization components having a common reflected ajogle oif polarization (ZZtl), 
The polarization-controlling reflector has a plurality of states and is controllable such tiiat it can 
be changed from one of its plurality of states to another of its plurality of states. The common 
reflected angle of polarization (22H, 24B) has an orientation relative to the common incident 
angle of polarization (21H, 23H) that is a function of the state of the reflector (30). 

Polarization-dependent optical-path device (31-37) converts input-light polarization 
components (21A, 22A, 23A, 24A) that have been coupled into tfie optical device (20) and are at 
least partially spatially-coincident and into spatially-separated input-light polarization 
compon^ts (21A, 22B, 23B, 24B). The polarization-dependent optical-path device (31-37) 
additionally converts the spatially-separated input-light polarization components into the 
spatially-separated incident-light polarization components having the common angle of 
polarization. When polarization-controlling reflector (30) is in a first one of its plurality of states, 
the above-mentioned orientation is such that the polarization-dependent optical-path device (31- 
37) causes at least a portion of the reflected-li^t polarization components to be out-coupled 
from optical device (20). Input polarization-dependant path splitting element (31) that constitutes 
part of the polarization-dependent optical-path device (31-37) converts the input-light 
polarization components that are at least partially spatially-coincident into the spatially-separated 
input-light polarization components, thus defining a branched input. 
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III the optical device claimed in Claim 3, the polarization-dependent optical-path device 
(31-37) includes an output polarization-dependent path splitting element (38)- Prior to the output 
polarization-dependent optical-path device (38) converting the spatially-separated leflected-Ught 
polarization components having a common angle of polarization into tiie output-light 
polarization component$ that are at least partially spatially-coincident, the output polarization- 
dependent path splitting element (38) converts the spatially-separated reflected li^t components 
having the common angle of polarization into spatially-sepaiated reflected-light components 
having a non-common angle of polarization, thereby defining a branched output. The non- 
common an^e depends on the state of the reflector (30). When the reflector is in the first one of 
its plurality of states, at least a portion of tiie output-light polarization components is out-coupled 
firom the optical device (20) through the branched ouqmt (22). The portion of the output-light 
polarization components that is out-conpIed fixmi the optical device (20) through the branched 
output (22) depends on the state of the reflector (30), 

In the optical device claimed in Qaim 4^ when the reflector (30) is in a second one of its 
plurality of states, at least a portion of the output-light polarization components is out-coupled 
ftom the optical device (20) through the branched output (22) and at least a portion of the output- 
light polarization components is out-coupled from the optical device (20) through the branched 
input (21). TTie portion of tiie output-light polarization components that is out-coupled from the 
optical device (20) through the branched output and the portion of the output-light polarization 
components that is out-coupled from the optical device (20) through the branched input (21) 
depends on the state of the reflector (30). 

In die optical device claimed in Claim 5, the plurality of states constitutes a continuum of 
states such that the optical device (20) functions as an analog optical device (20). The respective 
portions of output-light polarization components that ate out-coupled from the optical device 
(20) through the branched input (21) and tiiroiigh the branched output (22) is controUably 
variable over a continuum of tfie portions by selecting tiie state of the reflector (30) from the 
continuum of states. 

In tiie optical device claimed in Claim 8, when the reflector (30) is in a third one of its 
plurality of states, the optical device (20) functions as a beam splitter and approximately half of 
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the output-light polarization components are out-coupled firom the optical device through the 
branched output (22) and appro^umately half of the output-light polarization components are out- 
coupled from the optical device through the branched input (21). 

An optical device (20) is claimed in independent Claim 11. Embodiments of such optical 
device are shown in Figure 5 and Figure 6. Referring to Hguie 5, the optical device conaprises a 
polarization-controlling reflector (30) and a polarization-dependent optical path (31-37)* Tlie 
reflector converts a fbcst set of spatially-separated incident-U^t polarization components (211) 
having a connnon incident angle of polarization into a first set of spatially-separated reflected- 
light polarization components (22H) having a common reflected angle of polarization and 
converts a second set of spatlally-^araied incident-light polarization compOTtents (231) having a 
common incident angle of polarization into a second set of spatially-separated reftected-light 
polarization components (24H) having a common reflected angle of polarization. The common 
angle of polarization of the first set of incident-light polarization components (211) is diiBferent 
iGcom the common angle of polarization of the second set of incident-light polarization 
components (231). The common reflected angle of polarization of the first set of spatially- 
separated teflected-light polarization components (22H) is different from the common reflected 
angle of polarization of the second set of spatially-separated reflected-U^t polarization 
components (24H). The reflector (30) has a plurality of states and is controllable such that it can 
be changed firom one of the states to another of the states. The reflected angles of polarization 
have orientations relative to their respective incident angles of polarization that are a function of 
the state of the reflector (30). 

The polarization-dependent optical-path device (31-37) has at least a first input port (II), 
a first output port (Ol), a second input port (12) and a second ou^ut port (02). The polarization- 
dependent optical-path device converts a first set of input-light polarization components (21A) 
that have been coupled into the first input port (II) of the optical device and aic at least partially 
spatially-coincident into a first set of spatially-separated input-light polarization components 
(21B) and converts a second set of input-light polarization con^ponents (23A, 53A, 53B) that 
have been coupled into the second input port of the optical device and are at least partially 
^atially-coinddent into a second set of spatially-separated input-light polarization components 
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(23B)- The polaiization-KJependcnt optical-path device (31-37) converts the first set of spatially- 
separated input-light polarization componcBts (21B) into the first set of spatially-sepaiated 
indident-light polariziation components (211) and converts the second set of spatially-separated 
input-light polarization components (23B) into the second set of spatially-separated incident-light 
polarization components (231). When the reflector (30) is in a first one of its states, the 
orientation is such that the polarization-dependent optical-path device causes at least a portion of 
the first set of reflected-light polarization components (22H) to be out-coupled from the optical 
device through the first output port (01). . 

An integrated optical device is claimed in independent Claim 22. Embodiments of such 
integrated optical device are shovm in Figures 2, 3A and 3B. Referring to Figures 2 3A and 3B, 
integrated optical device comprises at least a first input port (II), at least a first output port (Ol), 
a substantially ncm-ieciptocal directional stage (25), a reflective element (30) and a polarization 
stage (26) interposed between the directional stag^ and the reflective element The directional 
stage comprises one or more elements that arc configured to operate on polarization components 
of light, the directional stage receiving light from at least the first input port, the received light 
having polarization components, the directional stage controlling a path of propagation of the 
received light through the directional stage by operating on the polarization conrponents of the 
received light. The reflective element (30) has a plurality of states such that li^t impinging on ^ 
the reflective element is reflected by the reflective element with a polarization that d^>ends on 
the state of the reflective element. TTie polarization stage (26) directs the polarization 
components of light propagating through the directional stage onto tiie elective element by 
operating on the polarization components of the light received by the polarization stage ftom the 
directional stage, and wherein the polarization stage directs light contponentS reflected ftom the 
reflective element into the directional stage with a polarization that depends on the stale of the 
reflective element to enable the directional stage to control the path of propagation of the 
reflected light based on the polarization of the reflected light components. 

A method for operating on U^t isxlaimed in Claim 30. An embodiment of the method i$ 
perfonaxed by the optical device shown in Figure 5. Refejodng to Figure 5, in the metiiod, an 
optical device (20) is provided having a polarization-dependent optical path device (31-37) and a 
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contxollable reflective element (30) that has a plurality of states. Input light is coupled into the 
optical device (20). The polarization-dependent optical path device (31-37) is used to sqpaiate 
the input light into spatially-separated input-light polaiization components. The polaiization- 
dependent optical path device (31-37) is used to provide the polaiization components with a 
conunon incident angle of polarization and to direct the polarization compbnents onto the 
reflective element (30). The xefiiective element (30) is placed in one of its states in which the 
reflective element (30) reflects the input light polarization components incident thereon to 
produce reflected-light polarization components that have a common reiflected ang[e of 
polarization. The common reflected an^e of polarization depends on the one of its states into 
which the reflective element (30) has been placed. The polarization-dependent optical jpaih 
device (31-37) is used to combine the reflected-light polarization components, and the combined 
reflected-light poli^dzation components are out-coupled from the optical device (20). 

YL Grounds of Rejection to be Reviewed on Appeal 

A. Is the rejection of Claims 2-4, 6, 7, 9-20 and 30-32 under 35 USC § 103(a) as. being 
unpatentable over United States patent no. 6,181,846 of Pan in view of United States patent no. 
6,456,359 of Nishikawa et al- (Ms/irfazwfl) proper? 

B. Is the rejection of Claims 5, 8 and 33 under 35 USC § 103(a) as being unpat^table 
over United States pat3Bnt no, 5,973,831, indicated as being of Pan, in view of Nishikawa and 
further in view of United States patent no 4,799,768 of Gahan proper? 

C. Is the rejection of Claims 22-28 under 35 USC § 103(a) as being unpatentable over 
United States patent no. 5,930,422 of Cheng in view of United States patent no. 5,973,831, 
indicated as being of Pan, and Nishikawa proper? 

D. Is the rejection of Qaims 2-20, 22-28, and 30-33 under the judicially-created doctrine 
of obviousness-type double patenting as beixig unpatentable over claims 1-15 of United States 
patent no. 6,690,854 of Helbing proper? 
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VII, Argument 

1. Claim Bejechons UNDER 35 USC § 103(a) 

Claims 2-20, 22-28 and 30-33 aic all rejected under 35 USC § 103(a). With refeience to 
rcjections under 35 USC § 103(a), MPEP § 2143 states: *To establish a prima facie case of 
obviousness, three basic criteria must be met. Krst, there must be some suggestion or motivation, 
either in the references themselves or in the knowledge geneially available to one of ordinary 
skill in the art, to modify the tefereuce or to combine reference teachings. Second, there must be 
a reasonable ejspectation of success. Finally, the prior art refCTence (or references when 
combined) must teach or suggest all the claim limitations. The teaching or suggestion to make 
the claimed combination and the reasonable expectation of success must both be found in the 
prior art. not in qyplicant's disclosure. In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 
1991)/' 

The ^Ucant respectfully submits that the rejection of Claims 2-20, 22-28 and 30-33 
under 35 USC § 103(a) is improper because the prima facie case of obviousness set forth in the 
official actions does not comply with the requirements set forth in MPEP § 2143. The individual 
claim rcjections imder 35 USC § 103(a) wiU now be discjissed in detail. 

A Is the rejection qf Claims 2-4, 6, 7, 9-20 and 30-32 under 35 USC § 103(a) as being 
unpatentable over United States patent no, 6,181,846 cfPcai in view of United States patent no, 
6,456,359 ofNishikawaetal, (Nishikawa) proper? 

Qaims 2-4. 6, 7, 9-20, and 30-32 stand rejected under 35 USC § 103(a) as being 
unpatentable over Pan in view of Nishikawa. The applicant respectfully submit that the rejection 
of Claims 2-4, 6, 7, 9-20 and 30-32 is improper on the grounds that (1) the proposed combination 
of references is improper, and (2) the proposed combination of references does not teach all the 
claim limitations recited in Clainpis 2^» 6, 7, 9-20 and 30-32. 

Pan discloses a fiberoptic liquid crystal on-o£f switch and variable attenuator in which the 
end facets of two optical fiber cotes (10, 11) in a sleeve (12)(see Figure 3A), abir^ratgent 
crystal (15), a quarter-pitch GRIN leais (16), a liquid crystal cell (18) and a mirror element (19) 
are ananged and oriented with respect to each other so that li^t from the first optical fiber coxe 
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passes through, and back from, the first bireftingent crystal, the GRIN lens, the liquid crystal cell 
and the miiror element into the second optical jBbercore when the liquid crystal cell is in a first 
state. When the liquid crystal cell is in an opposite second state, light from the first optical fiber 
core passes through, and back from, the first biicfringent oystal, the GRIN lens, the liquid crystal 
cell and the minor element, but not into tfae second qptical fiber core. (Abstract, reference 
numerals added). 

Ntshikawa discloses a photographic printer for printing photographs from digital files on 
photographic paper* Nishikawa's photographic printer uses a polarizing beam splitt^ 3 to 
transmit the P polarization component of the light generated by source 1 and color wheel 2. The 
polarizing beam splitter discards the orthogonal S polarization conci{)onent. The p polarization 
component then passes through a quarter-wave plate 4 to digital micronmior device (DMD) 5. 
Depending on its state (ON or OFF), each pi!5^el of DMD 5 either retroieflects the portion of the 
polarization compon&nX incident on it back to quarter-wave plate 4 or reflects the portion of the 
polarization component incident on it laterally with respect to the optical path. The quarter wave 
plate converts the xetroreflected portions of the p polarization component to conesponding 
portions of an S polarization component Polarizing beam splitter 3 reflects the S polarization 
component orthogonally to the direction of the P polarization component towards a printing lens 
7 and photographic paper 6. 

1 . The Proposed Combination of Pan and Nishxkawa is Improper 

The applicant respectfully submits that the rejection of Claims 2-4, 6, 7, 9-20 and 30-32 is 
improper because the combination of Pan and Nishikawa proposed in the official action and on 
which the rejection is based is improper. The applicant respectfully submits that the proposed 
combination of Pan and Nishikawa is improper because (a) the official action does not set forth a 
motivation and a reasonable expectation of success that meets ihe legal requirements summarized 
in MPEP § 2143, and.(b) the proposed combination changes tfie principles of operation of Pan*s 
fiberoptic liquid crystal switch. 

(a) The ojBBcial action indicates that Pan does not disclose the polarization controlling 
reflector recited in the claims and looks to Nishikawa for a disclosure of the missing element. 
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The official action states: 

It would have been obvious to one havwg onlvaaxy skill in the art at the time the inv^tioja was 
made to have modified the invention of Pan such that it further cos^rise said polaxization- 
controUmg reflector explicitly taught by Nishikawa et al., for at least the puipose of conbrolling Ihe 
potarization state of light traves^g said optical device. 

The applicant respectfully submits that the motivation for combining the references set 
forth in the official action does not meet the requiiementts set forth in MPEP § 2143. The official 
action does not indicate v^here the motivation set forth therein may be found in the cited 
references. The applicant has been miable to find anything in the cited refecences that teaches or 
suggests the motivation set forth in the official action. Specifically* the applicant been unable to 
find anything in Pan's disclosure that indicates that control of the polarization state in Pan's 
fiberoptic liquid crj^tal switch is in any way inadequate. Finally, the applicant has been unable to 
find anything in the cited references that could properly be regarded as providing a motivation 
that complies with the legal requirements smnmarized in MFEP § 2143. Without a teaching or 
suggestion in the cited references that would provide a motivation for a person of ordinary skill 
in the art to combine the references, the.i^oposed combination of references is improper. 

Moreover, the official action does not indicate where in the cited references can be found 
a teaching or suggestion that would provide a person of ordinary skill in the art with a reasonable 
expectation of success in the event such person were to attempt to modify Pan's fiberoptic liquid 
crystal switch in the manner proposed in the official action. The ^licant has been unable to find 
teaching or suggestion in the cited references that could properly be regarded as providing a 
reasonable expectation of success that complies with the legal requirements summarized in 
MPEP § 2143. Without a teaching or suggestion in the cited references that would provide a 
person of ordinary skill in the art with a reasonable expectation of success in the event such 
person were to attempt to combine the references, the proposed combination of references is 
improper. 

(b) 'Tf the proposed modification or combination of the prior art would change the 
principle of operation of the prior art invention being modified, then the teachings of the 
references are not sufficient to render the claims prima facie obvious. Jn re Rani, 270 F.2d 810* 
123 USPQ 349 (CCPA 1959)" (MPEP § 2143.01) 
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The ^licant respectfully subinits that the proposed combination changes the principles 
of operation of Pan's fiberoptic liquid crystal switch. Pan clearly shows two ojthogonal 
polarization components tiaveising his device. Pan's Figures 3B and 3C show the two 
polarization components represented by solid and broken lines, respectively. Nishikawa 
explicitly teaches passing only one of the polarization components of the light generated by 
source 1 through polarizing beam splitt^ 3 in the first pass (col. 4, ]ines 5 and 6). The other 
polarization component is discarded. Comhimng Nishikawa's photographic printer with Pan's 
fiberoptic liquid crystal switch would change the principle of option of Pan's fiberoptic liquid 
crystal switch because only one polarization component would pass thxou^ the combination in 
acc(»dance with Uxe teaching of Nishikawa. The jfraction of incident light passing througjh the 
modified version of Pan's fiberoptic liquid cty$tal switch would depend on the polarization state 
of the incident light, whereas this fraction is independent of the polarization state of the incident 
U^t in Pan's original fiberoptic liquid crystal switch. 

Accordingly, the applicant respectfully submits that the rejection of Clainas 2-4, 6, 7, 9-20 
and 30-32 is improper because the proposed combination of Pan and Nishikawa on which the 
rejection is based is inqjroper for the reasons just stated. 

2. The Proposed Combination of References Does Not Teach All The Claim limitations 
Recited in Claims 2-4, 6, 7, 9-20 and 30-32 

The applicant respectfully submits that die rejection of Claims 2A, 6, 7, 9-20 and 30-32 is 
improper because the proposed combination of references neither teaches not sugg^ts all the 
claim liooitations recited in Claims 2-4, 6, 7, 9-20 and 30-32. To establish a proper prima facie 
case of obviousness, the proposed combination of references neither teaches not suggests aU the 
claim limitations recited in Claima 2-4, 6, 7, 9-20 and 30-32 (MPEP § 2143, quoted above). 

(a)Claim2 

As noted above, the official action indicates that Pan does not disclose the polarization 
controlling reflector recited in claim 2 and looks to Nishikawa for a disclosure of the missing, 
element. Hie official action alleges that Nishikawa discloses a polarization controlling reflector 
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in Figures 1^ 3, 4(a) and 4(b)- The applicant respectfully disagrees with the reading of 
Nishikawa's disclosure set forth in the pffidal action. The applicant lespectfiilly submits that (i) 
Nishikawa does not disclose a polarization-controlling reflector as recited in claim 2, and (ii) Pan 
does not disclose an input polarization-dependent path splitting element that defines a branched 
input, also as recited in claim 2. 

(i) Nishikawa Does Not Disclose the Polarizarion-Controlling Reflector 
Ibe applicant respectfully submits that the rejection of claim 2 is improper for the 
additional reason that Nishikawa's disclosure neither teaches nor suggests: "a polarization- 
controlling rrflector, said reflector converting incident-ligfat polarization components having 
incident angles of polarisation into reflected-li^t polarization components having reflected 
angles of polarization, said reflector having a plurality of states, and being controllable such that 
said reflector can be changed jGcom one of said plurality of states to another of said plurality of 
states, said reflected angles of polarization having an orimtatton relative to said incident angles 
of polarization, said orientation being a function of the state of the reflector," as recited in 
Claim2. 

The official action does not indicate a specific element of MshOcawa's photographic 
printer a$ conesponding to the polarization-controlling reflector recited in claim 2. In the 
Amendment filed on 6 July 2004 in response to the second official action, the applicant indicated 
that he would therefore assume that the Examiner regards Nishikawa's entire photogr^hic 
printer shown in Figures 1, 3, 4(a) and 4(b) as corresponding to the polarization-controlling 
reflector recited in the applicants claim 2. The E?;^aminer did not traverse this assumption in the 
third official action. 

Nishikawa's^photographic prinier has a single, fixed operational state in which it simply 
selects one fixed polarizaiion component of the light generated by source 1 and additionally 
converts all of the polarization component reflected by DMD 5 to the fixed orthogonal 
polarization state that is reflected by polarizing beam splitter 3. Accordingly, Nishikawa's 
photographic printer cannot be accurately described as having "plurality of states" and being 
"controllable such that said reflector can be changed jBcom one of said plurality of states to 
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another of said plurality of states, said reflected angles of polarization having an orientation 
relative to said incident angles of polarization, said orientation being a function of the state of the 
reflector, as recited in Claim 2. Moreover, the applicant has been unable to find any teaching in 
Nishikawa^s disclosure that teaches or suggests that the polarization state of the polarization state 
of the polarilzation component reflected by Nishikawa^s DMD 5 changes depending on the state 
(ON or OFF) of the DMD. 

Hie applicant further submits that Pan does not disclose this element missing from the ' 
proposed combination of references. 

(ii) Pan Does Not Disclose an Input Polarization-Dependent Path Splitting 
Element That Defines a Branched Input 

The applicant respectfully submits that tibie rejection of claim 2 is improper for the 
additional reason that Pan's disclosure neither teaches nor suggests: "an input polarization- 
dependent path splitting element, said input polarization-dependent path splitting element 
converting said input light polarization components that are at least partially spatially coincident 
into said spatially-separated input-light polarization component5> thereby defining a branched 
input,'' as recited in Claim 2. The applicant has been unable to find anything in the official action 
that indicates which element of Pan's fiberoptic liquid crystal switch corresponds to this element 
of Claim 2. Moreover, the applicant respectfully submits that neither Pan nor Nishikawa 
discloses such an element. Pan's birejBringent element 15 converts input-light polarization 
components that are at least partially spatially coincident into spatially-separated input-light 
polarization components, as depicted in Hgures 3B and 3C. However, the applicant respectfully 
submits that the conversion of input light polarization coinponents that are at least partially 
spatially coincident into spatially-separated input-light polarization components, as performed by 
bireiringent element 15, does not constitute polarization-dependent path splitting that mi^t 
allow tibie birefringpnt element to be described as an input polarization-depcndoit path splitting 
element that defines a branched input, as recited in claim 2. Contrast Pan*s Rgures 3B and 3C 
with Hgure 2 of the application. 

That Pan's fiberoptic liquid crystal switch lacks an input polarization-dependent path 
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splitting element that defines a branched input is additionally evident from the number of input 
paths and output paths in Pan's fiberoptic liquid crystal switch that are related in the sense that 
light can pass fronx one to the other. Pan's fiberoptic liquid crystal switoh has only a single input 
path provided by one of the two fibers 10 and 11. Tlie other of the fibers 10 and 11 constitutes a 
single, non-branched output. Even in the two-channel embodiment shown in Pan's Figure 7, each 
channel has only a single.input path and a single output path between which li^t can pass. In 
this two-chaimel embodiment, light can pass between opposite fibers, but cannot pass between 
adjacent fibers (see col. 6, lines 40-58 of Pan). Ttm, none of Pan's fiberoptic liquid crystal 
switches can accurately be said to have a branched input (or a branched output), Pan*s Figuiie 7 
embodiment will be discussed further below widi refei^^ice to claims 4 and 11. 

The applicant therefore respectfully submits that the prc^osed combination of refferences 
neither teaches nor sugg^ts (i) the polarization-controlling xefiectoc and (ii) the input 
polarization-dependent path splitting element padi that defines a branched input recited in 
claim 2. Accordingly, the applicant respectfully submits that the rejection of claim 2 is impropegr 
because the proposed combination of references does not teach or suggest all the claim 
limitations recited in claim 2. 

(b) Claims 3, 4, 6, 7, 9 and 10 

The applicant respectfully submits that the rejection of Claims 3, 4, 6, 7, 9 and 10 that 
depend on Claim 2 is improper on the grounds that the prima facie case of obviousness set forth 
in the official action with respect to Claims 3, 4, 6, 7, 9 and 10 does not comply with the 
requirements set forth in MPEP § 2143. The appUcant respectfully submits that the rejection of 
Claims 3, 4, 6, 7, 9 and 10 is improper at least because the proposed combination of Pan and 
Nishikawa on which the rejection of Qaims 3, 4. 6, 7, 9 and 10 is based is improper for the 
reasons stated above. Additionally, the applicant respectfully submits that the rejection of Claims 
3, 4, 6, 7, 9 and 10 is improper at least because the proposed combination of Pan and Nishikawa 
neither teaches nor suggests all the claim limitations recited in Qaims 3, 4, 6, 7, 9 and 10, also 
for the reasons set forth above with reference to Claim 2. 
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(i) Claims 3, 6 and 7 

The applicant respectfully subxnits that the rejection of claims 3, 6 and 7 is improper for 
the additional reason that the proposed comhination of Pan and Nishikawa neither teaches nor 
suggests all of the claim Umitatiom recited in Claim 3 and, hence, in Claims 6 and 7 that depend 
on Claim 3. Specifically, the ap{^cant lespectfiilly submits that Pan does not disclose an output 
polanzadon-depeadent path splitting element that defines a branched ou^ut, as recited in 
Claims. 

The official action indicates that Pan's element 16 conesponds to the output polarization- 
dependent path splitting elemegat recited in Claim 3. Pan describes his dement 16 as a GRIN lens 
(coL 2, line 60). GRIN lenses are typically polarization-independent devices. The applicant has 
boen unable to find any teaching or suggestion in Pan's disclosure indicates that Pan's element 
16 has polarization-dependent properties. Thus, die applicant respectfidly submits that it would 
be inaccurate to describe Pan*s GRIN lens as *^larization-depe»dent." Moreover, Pan describes 
his GRIN lens 16 as collimating the polarization components output by hirefiingent crystal 15 
(col. 3, lines 31-52). GRIN lens 16 additionally images the polarization components reflected by 
mirror element 19 at hirefiingent crystal 15. The applicant respectfully submits that the 
collimating and imaging performed by Pan's GRIN lens 16 does not constitute polarization- 
dependent path splitting that might allow the GRIN lens to be accurately called an output 
polarization-dependent path splitting element that defines a branched output, as recited in 
claim 3. This can be seen by comparing Pan's Figures 3B and 3C with Kgure 2 of the 
application. 

That Pan's fiberoptic liquid crystal switch lacks a polarization-dependent path spUtting 
element that defines a branched output is evident fi:om the number of input paths and output 
paths in Pan's fiberoptic liquid crystal switch that ate related in the sense diat light can pass jBcom 
one to the other. Pan's fiberoptic liquid crystal switch has only a sin^e input path provided by 
one of the two fib^ 10 and 11. The other of the fibers 10 and 1 1 constitutes a single, non- 
branched output. Note that, even in the two-channel embodiment shown in Pan's Figure 7, each 
channel has only a single input path and a single output path between which light can pass. Light 
can pass between opposite fibers, but cannot pass between adjacent fibei^ in this embodiment. 
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Thus, none of Pan's embodiments can accurately be said to have a branched output (or a 
branched input). 

The applicant further submits that Nishikawa does xxot supply any of the elements missing 
from the proposed combination of references, 

AcootduDigly, the applicant respectfully subjooits that the rejection of Claim 3 and of Claim 
6 and Claim 7 that depend on Claim 3 is improp^ for this additional reason. 

(U)aaira4 

The ^>plicant respectfully submits that the rejection of claim 4 is improper for the 
additional reason that the proposed combination of references does not teach or suggest all the 
claim limitations recited in claim 4. The applicant respectfully subnuts that no location exists in 
Pan's fib^ptic liquid crystal switch v/heic one of Pan's additional optical fibers could be 
located to receive both polarization components in the OFF state of Pan's fiberoptic Uquid crystal 
switch, as would be required for the proposed combination of references to teach or suggest all 
the claim limitations recited in Qaim 4. Pan's Figure 3C clearly shows the two polarization 
components arriving at spatially-separated locations both spatially offset jBnom fiber 11. The 
applicant further submits that Nishikawa does not disclose any of the elements missing from the 
.proposed combination of references. 

Moreover, the applicant notes that Pan discloses an embodiment with four optical jBber 
cores as shown in Figures 7, 8 A and SB, However, Pan explicitly teaches that pairs of the optical 
fiber cores operate independently, see, e.g„ col. 6, lines 40-58. Pan*s Figure 7 embodiment is 
simply two, independent fiberoptic liquid crystal switches that use a common birefiingent 
element, a common GRIM lens and a common liquid crystal element Pan teaches "ligjit can 
travel between the fibers 50 and 51, and between the fibers 52 and 53 when the liquid crystal ceU 
68 is in the ON state. When the liquid crystal cell 68 is OFF> no light travels between any of the 
optical fibers." The applicant respectfiiUy submits that tfiis portion of Pat's disclosure teaches 
away from out-coupling the output polarization components through more than one optical fiber 
and that the proposed modification of Pan's fiberoptic liquid crystal switch is improper for this 
additional reason. 
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Accordingly, the applicant respectfully submits that the rejection of Claim 4 is improp«: 
for this additional reason. 

(c) Claim U 

The applicajit respectfully subnuts that the rejection of claim 11 is improper on the 
grounds that the combination of Pan and Nishlkawa Is improper for the leasons stated above with 
reference to Qaim 2, the combination of Pan and Nishikawa does not teach or suggest all the 
claim limitations recited in Claim Ih for reasons similar to those set forth above with reference 
to Claim 2, and because tibie additional modification of Pan's fiberoptic liquid crystal switch is 
miproper. 

The official action indicates that Pan*s embodiment shown in Figures 3A and 3B does not 
disclose a polarization-dependent optical-patli device that has at least a second input port and a 
second output port in addition to the disclosed first input port (10) and the first output port (1 1) 
and looks to Pan's Figures 7, 8A and 8B for a disclosure of a second input port and a second 
output port. Tbie official action states: 

It would ham been obvious to one baving qiduxaj^y sldll in tbie art at the time the invention was 
made to have modified tho optical device of Pan depicted in Figs. 3B & 3C therein stsch that at 
least a portion of said output light polarization components be outcouplcd from the optical device 
through said branched input, as well as such that said optical device further conxpiise a second 
jbnput port and a second output pon^ both being taught by Pan in the embodlmi^t of said optical 
device depicted in Fig, 7 dierein, for at least the purposes of increasing the fixDCtionality of said 
optical device by allowing said ou^nit-Ught polarization couDgponents to be out-coupled &om said 
optical device tfajough noDie than one optical fiber, as weU as allowing more than one set of 
input-Ii^t polarization ccMDponents to be in-coupled to said device. 

The applicant respectfully subiaaits that the motivation for modifying the proposed 
combination of references set forth in the official action does not meet the tequirenaents set forth 
in MPEP § 2143. The official action does not indicate where the motivation set forth therein may 
be found in the cited references. The applicant has been unable to find anything in the cited 
references that teaches or suggests the motivation set forth in the official action. Specifically, the 
applicant has been unable to Ebad anything in Pan's disclosure that indicates that it v^ould be 
desirable for Pan's fiberoptic liquid crystal switch to have the abihty to out couple output-light 
polarization components througji more than one optical fiber, or that it would be desirable for 
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Pan's fiberoptic liquid crystal switch to allow more than one set of input-light polarization 
components to be in-coupled- Finally, the applicant has been unable to find anything in the cited 
references that could properly be regarded as providing a motivation that complies with the legal 
xequJbrements summarized in MPEP § 2143. Without a teaching or suggestion in the cited 
lefetiences that would provide a motivation for a person of ordinary skill in the art to conibine the 
lefexences* the proposed combination of references is improper. 

Moreover, the official action does not indicate where in the cited references can be found 
a teaching or suggestion that would provide a person of ordinary skill in the art with a reascniable 
e7c:pectalion of success in the event such person were to attempt to modify Pan's fiberoptic liquid 
crystal switch in the manner proposed in the official action. The official action provides no 
indication of where in the cited references may be found a teaching that would indicate the 
structural modifications needed to accomplish the proposed functional modification to Pan's 
fiberoptic liquid crystal switch. The applicant has been unable to find teaching or suggestion in 
the cited references that could properly be regarded as providing a reasonable expectation of 
success that complies with the legal requirements summarized in MPEP § 2143. Without a 
teaching or suggestion in the cited references that would provide a person of ordinary skill in the 
art with a reasonable expectation of success in the event such person were to attempt to combine 
the references, the proposed combination of references is improper. 

The applicant respectfiilly submits that the proposed combination of references is 
improper with respect to Claim 1 1 for the additional reason that the proposed further 
modification of Pan's fiberoptic liquid crystal switch would change die principles of operation of 
Pan's fiberoptic liquid crystal switch. Pan's Figures 3C clearly shows the two polarization 
components arriving at spatially-separated locations both spatially offset from fiber 11. For Pan's 
fiberoptic liquid crystal switch to have the function proposed in the official action, the 
polarization componoits would have to arrive at a common point in the official action, contrary 
to Pan's teaching. 

(i) Claims 12-20 

The applicant respectfully submits that the rejection of Claims 12-20 that dqpcnd on 
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Claim 11 is improper on the grounds that the prima facie case of obviousness set foith in the 
official action with respect to Claims 12-20 does not comply with the requtreixients set forth in 
MPEP § 2143. The applicant respectfully submits that the rejection of Claims 12-20 is improper 
at least because the modification of the proposed combination of Pan and Nishikawa on which 
the rejection of Claims 12-20 is based is improper for the imons stated above. Additionally, the 
applicant respectfully submits that the rejection of Claims 12-20 is improper at least because the 
proposed combination of Pan and Nishikawa neither teaches nor suggests an the claim 
litnitations recited in Claims 12-20 also for the reasons set forth above with reference to Claim 
IL 

The applicant respectfully submits that the rejection of clauns 12-20 is in^iroper for the 
additional reason the official action does not even attempt to establish a prima facie case of 
obviousness with respect to these claims. The official action does not indicate elements disclosed 
in the proposed combination of references that are alleged to teach or suggest every claim 
limitation recited in claims 12-20. The official action simply states: **it is submitted that-once 
account is taken of the various permutations of operation (express or implied) of the embodiment 
of the optical device depicted in Fig. 7 of Pan-the disclosures [sic] of Pan encompass the 
limitations recited in each of these claims." 

(d)aaim$30and31 

A rejection pmporting to reject Claims 28-31 is set forth in Section 1 of the third official 
action. The heading of Section 1 does not mention Claim 28. Claim 28 is lejected in Section 3 of 
the third official action- Moreover, the applicant cancelled Claim 29 in the first amendment. 
Accordingly, this pottion of tiiis Appeal Brief will discuss only the rejection of Claims 30 
and3L 

The applicant respectfully suhmite that the rejection of claims 30 and 31 is improper for 
the additional reason the official action does not even attempt to establish b. prima Jade case of 
obviousness with respect to these claims. The official action does not indicate which elements 
disclosed in the proposed combination of references correspond to the claim limitations recited in 
claims 30 and 31, The official action simply states: "the structural teachings of Pan implicitly 
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meet the method step limitations recited in [claims 30 and 31]. See above and 3B & 3C.*' 
Nishikawa is not mentioned in the rejection. 

In case the ref«:ence to "implicitly" is intended to refer to "inhraently " the applicant 
lespectftally subtnits that the ojEficial action does not establish a proper prima jucie case of 
inherency. To establish a prima facie case of inherency, the extdnsic evidence "must make clear 
that the missing descriptive matt» is necessarily present in the thing desciibed in the reference, 
and that it would be so recognized by persons of ordinary skill." Continental Can Co, v, 
Monsanto Co., 948 F.2d 1264, 1268, 20 USPQ2d 1746, 1749 (Fed. Cir. 1991). 'Inheiency. 
howevOT, may not be established by probabxUties or possibilities. The mCTe fact that a certain 
thing may result firom a given set of circumstances is not sufficient." I<L at 1269, 20 USPQ2d at 
1749 (quoting In re Oelrich, 666 R2d 578, 581, 212 USPQ 323, 326 (CCPA 1981). In re 
Robertson, 49 USPQ2d 1949, 1950-51 (CAFC, 1999). The possible assertion of inherency set 
forth in the official action does not meet this legal standard: no ^diinsic evidence is set forth to 
indicate that the elements possibly alleged to be inherent arc "'necessarily present in the thing 
described in the reference." 

The applicant further submits that the rejection of claims 30 and 31 is also improper for 
the additional reason that the proposed combination of references does not teach or suggest all 
the claim limitations recited in claims 30 and 31. Specifically, the proposed combination of 
references does not disclose "providing ... an input polarization-dependent path splitting 
element the input polarization-dependent path splitting element spatially separating said input- 
light polarization components to obtain said spatially-separated input-light polarization 
components, thereby defining a branched input,'* "providing . , . a controllable reflective element 
that has a plurality of states," "using the polarization-dependent optical path device to separate 
the input li^t into spatially-separated input-light polarization components/* and the method 
elements that use these structural elements for reasons similar to those set forth above with 
reference to Claim 2. 
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(e)Claiin32 

The applicant respectfully submits that the rejectioa of claim 32 is Improper for 
th0 additional xeason the official action does not even attempt to establish a prima facie 
case of obviousness with respect to this claim. The ofQcxal action does not indicate 
elements disclosed in the proposed combination of refeteoces that are alleged to teach or 
suggest every claiin limitation recited in claim 32. The official action simply states: "it is 
submitted that— once account is taken of the various pennutations of operation (expiiBss or 
implied) of the embodiment of the optical device depicted in Rg. 7 of Pan— the 
disclosures [sic] of Pan encompass the limiutions recited in [claim 32]." 

B. Is the rejection of Claims 5, 8 and 33 stand rejected under 35 USC § 103(a) as 
being unpatentable over United States patent no. 5,973,831, indicated as being of Pan, in 
view ofNishikawa and further in view of United States patent no 4,799 J68 ofGahan 
proper? 

In the first official action mailed on 8 October 2003, claims 5, 8 and 13 
rejected under 35 USC § 103(a) as being unpatentable over 'TJuited States patent no. 
5,9733831 of Pan in view of United States patent no 4 ofGahan/* In the fi^^ . 

amendment, the applicant noted that United States patent no. 5J?73,831 was entitled 
Systems for Three-Dimensionat Viewing Using Light Polarizing Layers and was issued to 
Kleinbeiger, not to Pan, and indicated that he would assume that claims 5, 8 and 33 w^ 
rejected over United States patent no. 6.1 8 1^846 of Pan in view of United States patent 
no. 4,799,768 of Gahan* The Examiner did not travase this assumption in the subsequent* 
official actions. 

First, the applicant tespectfully submits that the rejection of Claims S and 8, 
dependent on Claim 2, and Claim 13, dependent on Qaim 1 1, is improp^ on the grounds 
that the prima facie case of obviousness set forth in the official action with respect to 
Claims 5, 8 and 13 does not comply with the requirements set forth in MPEP § 2143. The 
applicant respectfully submits that the rejection of Claims 5, 8 and 13 is improper at least 
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because the proposed combiiaation of Pan and Nishikawa on which the lejectipn of 
Claims 5^ 8 md 13 is based is improper for the reasons stated above with reference to 
Qaim 2 and Claim 11. Additionally, the applicant respectfully submits that the rejection 
of Qaimis 5» 8 and 13 is improper at least because the proposed combination of Pan and 
Nishikawa on which the rejection is based neither teach^ nor suggests all the claim 
limitations recited in Claims 5> 8 and 13, also for the reasons set forth above with . 
leferdice to Claim 2 and Claim U. 

Additionally, the applicant respectftilly submits that the rejection of Qaims 5, 8 
and 13 is improper for the additional reason that the proposed combination of Pan, 
Nishikawa and Gahan i$ improper. The applicant respectfully submits that the proposed 
combination of Pan, Nishikawa and Gahan is improper because (a) the motivation set 
forth in the third official action to combine the references does not conform with the. 
lequixements set forth in MFEP § 2134, and the third official action sets forth no 
reasonable expectation of success, (b) the proposed further modification of Pan's 
modified fiberoptic liquid crystal switch proposed in the official action would render 
Pan's fiberoptic liquid crystal switch inoperable for its stated purpose, and (c) Gahan is 
non-analogous art. 

(a) The applicant respectfully notes that the official action does not indicate where 
in the cited references may be found the motivation set forth in the official action to 
further modify Fan's modified fib^ptic liquid crystal switch in the manner proposed in 
the ofQcial action. The applicant has been unable to find in the cited references either the 
stated motivation or anoth^ teaching or suggestion that could reasonable be .regarded as 
complying with the requirements set forth in MPEP § 2143, Accordingly, the applicant 
respectfully submits that the motivation set forth in the official action is improper. 

The applicant further notes that the official action does not indicate where in the 
cited references nntay be found a teaching or suggestion that would provide a person of 
ordinary skill in the art with a. reasonable expectation of success in the event such person 
were to attempt to further modify Pan's modified fiberoptic liquid crystal switch in the 
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maimer proposed in the official action. The applicant has been unable to find such 
teaching or suggestion in the cited fefi^ences. 

Accordingly, the applicant respectfully subnodts that the rejection of claims 5, 8 
and 13 is improper because the officid action does not set forth a motivation and a 
reasonable expectation of success that comply with the requirements set forth in MPEP § 
2143, 

(b) The applicant respectfully submits that the proposed further modification of 
Pan's modified fiberoptic liquid crystal switch is improper because it would render Pan*s 
fiberoptic liquid crystal switch inoperable for its stated purpose. The applicant notes that 
Pan teaches that his minor element 19 is "Tbi^y reflective" (col. 2, line 66). The official 
action states that Gahan discloses a reflector with multiple states of reflectivity. A 
jDeflector with multiple states of reflectivity would not comply with Pan's description of 
such element being "highly reflective/' at least in some of its states. 

(c) The applicant respectfully submits that the proposed combination of references 
is improper because Oahan is not analogous prior ait, and hence, is not a valid refeirence 
with respect to claims 5, 8 and 13. Gahan is directed to a iiear-view minor for automotive 
applications. The appUcant^s invention is directed to a microminiature optical switch or 
attenuator. It should be noted that Pan, which is analogous prior art, and Gahan are in 
different classifications and had entirely dififi^iimt fields of search during their 
prosecution. 

C Is the rejection of Claims 22-28 under 35 USC § 103(a) as being unpatentable 
over United States patent no. 5,930,422 of Cheng in view of Pan andNishikawa proper? 

Clahns 22-28 stand rejected under 35 USC § 103(a) as being unpatentable over 
United States patent no. 5,930,422 of Cheng in view of United States patent no- 
5,973,831, indicated as being of Pan, and Nishikawa. Again, die Examiner has not 
traversed the applicant's assumption tiiat the reference to 'TJnited States patent no. 
5,973.831 of Pan" in the rejection of Claims 22-28 is intended to be a reference to United 
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States patent no. 6,181,846 of Pan. The applicant respectfully submits that the rejection of 
claims 22-28 is improper on the grounds that (1) the proposed combination of references 
is improper, and (2) the proposed combination of ref^iences does not teach all the claim 
limitations recited in Claims 22-28. 

Cheng discloses an optical circulator comprising three optical waveguides (8a, 8b, 
8c) disposed along side one another at an input end adjacent a thin biieftingent crystal 
(10) to which they are optically coupled The circulating device also includes at a distal 
end, a mirror (20) for reflecting light backwards and providiixg a folded configuration. 
Ixxated between the birefidboigent ciystal and the mirror are, in order, four half waveplates 
12a-12d, a Faraday rotator 14.and a second birefdngent crystal 16. 

1. The Ftoposed Combination of Cheng, Pan and Nishikawa is Improper 
The applicant respectfully submit that the proposed combination of Pan and 
Nishikawa is improper because (a) tiie official action does not set forth a motivation and a 
reasonable expectation of success that meets the legal requiremrats summMzed in MPEP 
§ 2143, and (b) the proposed modification of Cheng's optical circulator would render 
Ch^'s optical circulator inoperable for its stated purpose. 

The official action indicates that Cheng does not disclose (i) a reflective element 
with a plurality of states such that light imaging on the reflective element is reflected by 
the reflective element with a polarization that depends on the state of the reflective 
element and (il) a polarisation stage that directs light components reflected from the 
reflective element into the directional stage with a {polarization that depends on the state 
of the reflective element to enable the directional stage to control the path of propagation 
of the reflected light based on the polarization of the reflected light components. The 
official action looks to Pan for a disclosure of the missing elements. The official action 
states: 

It would have been obvious to one having orditmry skill in the art at the tiznc the invention 
was made to have modified the optical device of Cheng such that its reflective element 
have a pluiality of states such that light impinging on the reflective element be reflected 
by the reflective element with a polarization that depeands on the state of the reflective 
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dem^nt, as taught by Pan, for at least the puipose of providing incieased directional 
control of said polarization consponents of light propagating through said optical device. 

Hie applicant respectfully submits that the motivation for combining the 
references set forth in the official action does not meet the requirements set forth in 
MPEP § 2143. The ofiEicial action does not indicate where in the cited references may be 
found a teaching or suggestion that would provide a motivation for the person of ordinary 
sldU in the art to modify Chang's optical circulator in the manner proposed in the official 
action. The ^licant has been unable to find anything in the cited references that teaches 
or suggests the motivation set forth in the official action. Specifically, the applicant been 
unable to find anything in Cheng's disclosure that indicates that directional control of the 
polarization components of light propagating through Cheng's optical circulator is in any 
way inadequate. Finally^ the applicant has been unable to find anything in the cited 
references that could properly be regarded as providing a motivation that corcq)lie$ with 
the legal requirements summarized in MPEP § 2143. Without a teaching or suggestion in 
the cited references that would provide a motivation for a person of ordinary siill in the 
art to combine the references, the proposed combination of references is improper. 

Moreover, the official action does not indicate where in the cited references can 
be found a teaching or suggestion that would provide a person of ordinary skill in the art 
with a reasonable expectation of success in the event such person were to attempt to 
modify Cheng's optical circulator in the manner proposed in the official action. The 
applicant has been unable to find teaching or suggestion in the cited ref^ences tiiat could 
properly be regarded ajs providing a reasonable expectation of success that complies with 
the legal lequuments summarized in MPEP § 2143. Without a teaching or suggestion in 
the cited references that would provide a person of ordinary skill in the art with a 
reasonable expectation of success in the event such person were to attempt to combine the 
referencesi the proposed combination of references is improper. 

(b) Chang discloses an optical circulator. The applicant respectfully submits that 
the proposed modification of Chang's optical circulator would render Chang's optical 
circulator inopefable for irs stated purpose. This is because, in some states of a reflective 
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element with a pltirality of states, the modified device would not transfer light from one 
port to the next, and would th^fore fail to fimction as an optical circulator: The 
applicant respectfully submits that the proposed modification of Chang*s.device is 
improper for this additional reason. 

2. The Proposed Combination of References Does Not Teach All The 
Claim Limitations Recited in Claims 22-28 

The applicant respectfully submits that the rejection of Claims 22-28 is improper 
because the proposed combination of references neither teaches not suggests all the claim 
limitations recited in Claims 22-28. To establish a proper prima facie case of 
obviousness, the proposed combination of references neither teaches not suggests all the 
clainl limitations recited in Claims 22-28 (MPEP § 2143, quoted above). 

(a) Claim 22 

The official action indicates tiiai Cheng does not disclose (i) a reflective elemrat 
with a plurality of states such tibiat light impinging on the reflective elemrat is reflected by 
tiie reflective element with a polarization that depends on the state of the reflective 
element and (ii) a polarization stage that directs light components reflected from the 
reflective elemei^it into the directional stag^ with a polarization that depends on the state 
of the reflective element to enable the directional stage to control the path of propagation 
of the reflected light based on the polarization of the reflected light components. The 
official action looks to Pan for a disclosure of the missing elements. 

The applicant respectfully submits tiiat Cheng's optical circulator and, hence, the 
proposed combination of references, lacks an element that can accurately be described as 
"a polarization stage interposed between the directional stage and the reflective element, 
the polarization stage directing the polarization components of light propagating through 
the directional stage onto the reflective element by operating on the polarization 
components of the light received by the polarization stage from the directional stage, and 
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wherein the polaiization stage directs light components reflected from the reflective 
eli^eht into tfie directional sta^ with a polarization that depends on the state of the 
reflective element to enable the directional stage to control the path of propagation of the 
rejElected light based on the polaiization of flie reflected light components," as recited in 
claim 22. The official action states that Cheng's element 18 corresponds to such 
polarization stage. However, Cheng discloses that his element 18 is a lena, specifically a. 
GRIN lens (col. 5, lines 16 and 17). The applicant respectfully submits that a GRB^ lens 
has none of the above-quoted properties of the polarization device. Moreover, the 
applicant has been unable to find any teaching in Cheng's disclosure that would indicate 
that Cheng's element 18 has such properties. Accordingly, the applicant respectfully 
submits ihat> since the proposed combination of references lacks an element that can 
accurately be described the polarization device recited in claim 22, the proposed 
combination of references neither teaches nor suggests all the claim limitations recited in 
Claim 22. The applicant therefoxe respectfully submits that the rejection of claim 22 is 
ijDoproper. 

Additionally, the applicant respectfiilly submits that Pan's fiberoptic liquid crystal 
switch modified as proposed in the official actipn to incorpoiate Nishikawa's 
photographic printer lacks a polarfctation-controUing leflectca: for the reasons stated above 
with refer^ce to Claim 2. 

(b) Claims 23-28 

The applicant xespectftilly submits that the rejection of Claims 23-28 that depend ^ 
on Claim 22 is improper: on the grounds that tihe prima facie case of obviousness set forth 
in the official action with respect to Claims 23-28 does not comply with the requirements 
set forth in MPEP § 2143, Hie applicant respectfully submits that the rejection of Claims 
23-28 is improper at least because the proposed combination of Cheng, Pan and 
Nishikawa on which the rejection of Claims 23-28 is based is improper for the reasons 
stated above. Additionally, the applicant respectfully submits that the rejection of Claims 
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23-28 is improper at least because the proposed comhination of Cheng, Pan and 
Nishikawa neither teaches nor suggests all the claim limitations recited in Qaims 23-28, . 
also for the reasons set forth above with reference to Claim 22, 

(c) Claims 23-25 

With regard to claims 23-25^ the official action states: 

[0]nce accoimc is taken of the fact diat both a first one and a second one of said plurality 
of states of said jreflBctive element can be a non-off state, the optical device of 
combination meets tbe UmltatioDS recited in these claims. See above and Fig. 4 of Cheng 
(the deisignation of pods as beiixg fucst inputs second ii^ut, etc., b^ng aibitrajy). 

The applicant respectfully submits that the rejection of claims 23-25 is improper 
because the official action does not indicate a conespondence between the limitations 
recited in claims 23-25 and elements of the proposed combination of references. 

(d) Claim27 

With refer^ce to claim 27, the official action states that the polarization stage of 
the combination comprises a bire&ingent element (18). The applicant respectfully 
disagrees. As noted above, Cheng describes his element 18 as a lens> pref«:ably a GRIN 
lens. The applicant has been unable to find any indication in Cheng's disclosure of 
element 18 having birefdngent properties. 

Accordingly, the applicant respectfully submits that the rejection of Qaim 27 is 
improper for the additional reason that the proposed combination of references netth^ 
teaches nor suggests every claim limitation redted in Claim 27. 

2. OBVIOUSNESS-TYPE 1X)UBL£ PAlENTING REJECTIONS 

D. Is the rejection of Claims 2-20, 22-28, and 30-33 under the judicially-created 
doctrine of obviousness-type double patenting as being unpatentable over claims 1-15 of 
United States patent no. 6,690,834 of Helbing proper? 

Claims 2-20, 22-28, and 30-33 are rejected under the judidally-created doctrine of 
obviousness-type double patenting as being unpatentable over claims H5 of Helbing. 
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The oifficidl action stated: 

Although the conflicting claum are not identical, they axe not patentably distinct-from 
each other because the subject nxatter di$cl05cd th^ein is $ufi&cieatly similar to subject 
the claims of the instant application to obviousness-type double patenting rejection. 
Compare, for the sake of example, claim 2 of the instant application with claim 1 of 
[Helbing], it being submitted that the WDM device disclosed in [Helbing] reads on the 
generic optical device denomination set forth in, for example, claim 2 of the instant 
application. 

MPEP § 804 n B 1 summarizes the legal lequirements fbr m obviousness-type 
double patemting rejection as follows: 

A double patenting rejection of the obviousness-type is "analogous to [a failure to meet] 
(he nonobviousness requirement of 35 USC | 103" except that the patent pancipally 
undedyins the double patemdng rejection is not considered prior m. In re Braithwaite^ 
379 E2d 594, 154 TJSPQ 29 (CCPA 1967). Therefore, any analysis employed in an 
6bviou$nes$-type double patenting rejection paxalldls dbte guidelines for analysis of a 35 
USC § 103 obviousness determination. In re Braat, 937 F^d 589, 19 USPQ2d 1289 (Fed. 
Cit 1991); In re Longi, 759 R2d 887, 225 USPQ 645 (Fed. Cir. 1985). 

* *« 

Any obviouSness-type double patenting rejection should make clear: 

(A) The diffi»[ices between the inventions defined by the conflicting claims - a claim in 
the patent con^ared to a claim in fiie application; and 

(B) The reasons why a person of ordinary skill in It^ art would conclude that the 
invention defined in the claim in issue is an obvious variation of the invention defbaed in a 
claim in the patent 

When considering whether the invention defined in a claim of an application is ajx 
obvious variation of the invention defiuGted in the claim of a patrat, the disclosure of the 
patent may not be. used as prior art. 

The applicant respectfully submit that the obviousness-type double patenting 
rejection set forth in the third official action does not meet the legal requirements for an 
obviousness-type double patenting rejection summarized in MPEP § 804 H B 1, 

The official action does not indicate the differences between the inventions 
defined by the conflicting claims - a claim in the patent coitpaced to a claim in the 
application^ The of&cial action simply suggests comparing Claim 2 with claim 1 of 
Helbing. Even vdth respect to Claim 2 and claim 1 of Helbing, the official action does not 
point out differences and does not provide reasons why a person of ordinary skill in the 
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art would conclude that the invention defined in Claim 2 is an obvious variation of the 
invention defined in Helbing's claim 1. Moreover, the official action appears to refer to 
the specification ofHelbing, which is specifically prohibited by Mre 804IIB L 

The official action does not make clear the differences between Claims 3-20, 22- 
28 and 30-33 and claims of Helbing's patent Nor does the official action indicate reasons 
why a person of ordinary skill in the art woxild conclude that the invention defined in each 
claim in issue is an obvious variation of the invention defined in the coiresponding claim 
of Helbing's patent without using the disclosure of Helbing*s patent as prior art 

Accordingly, the applicant respectfully submits that the rejection of Claims 2-20, 
22-28, and 30-33 under the judicially-created doctrine of obviousness-type double 
patenting is improper because the official action does not set forth a proper prima facie 
case of the obviou&ness-type double patenting, 

. Condiision 

The applicant respectfully submit that^ for the reasons of fact and law set forth 
above, ^ decision of the ETtamin^ in finally rejecting claims 2-20, 22-28 and 30-33 
should be reversed. 


RespectftiUy submitted, 
ReneP.Helbing 



Agilent Technologies, Inc. 
Legal Department, MS DL429 
P.O. Box 7599 
Loveland, CO 80537-0599 



Tel.: (650) 485-3015 
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Vm. Claiins Appendix 

The clauDos on ^peal and their status aie: 


1. (cancel) 

2. (pieviously presented) An optical device, comprising: 

a polaiization-controlling reflector, said reflector converting incident-ligjit 
polarization components having incident angles of polarization into reflected-light 
polarization compon^ts having reflected angles of polarization, said reflector having a 
plurality of states^ and being controUable such that said reflector can be changed from one 
of said plurality of states to another of said plurality of states, said reflected angles of 
polarization having an orientation relative to said incident angles of polarization, said 
orientation being a jfanction of the state of the reflector, and 

a polarization-dependent optical-path device, said polarization-dependent optical- 
path device converting input-light polarization components that arc at least partially 
spatially-coincident and that have been coupled into the optical device into spatially- 
separated input-light polarization components, said polarization-dependent optical-path 
device converting said spatially-separated input-light polarization components into said 
spatially-separated incident-light polarization components, and wherein wh% said 
jreflector is in a first one of said plurality of states, said oriratation is such that said 
polaiizadon-dependent optical-path device causes at least a portion of the reflected-light 
polarization components to be out-coupled from the optical device, 

wherein said polarization-dependent optical-path device includes an input 
polarization-dependent path splitting element, the input polarization-dependent path 
splitting elemoit converting said input-light polarization componrats that are at least 
partially spatially-coincident into said spatially-separated input-ligjht polarization 
components, thereby defining a branched input 
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3. (original) The optical device of claim 2, wherein said polarization-depeiident 
optical-path device includes an output polarization-dependent path splitting element, end 
wherein prior to said polarization-dependent optical-path device convicting said spatially- . 
separated leflected-light polarization components having reflected angles of polarization 
into Said output-light polarization components that ^ at least partially spatially-coincident, 
said output polaxization-dependent path splitting element converts said spatially-separated 
reflected light components having reflected angles of polarization into spatially-separated 
reflected-light components having output angles of polarization, thereby defining a 
branched output, said output angles of polarization depending on the state of the reflector^ 
wherein when said reflector is in said first one of siaid plurality of states, at least a portion of 
said output-light polarization components is out-coupled fix)m the optical device through 
said branched output, and wherein the portion of said output-Ught polarization components 
that is out^i^led from the optical device through said branched output depends on the 
state of said reflector. 

4, (original) The optical device of claim 3, wh^it^ when said reflectxir is in a 
second one of said plurality of states, at least a portion of said output-Uglit polarization 
components is out-coupled fit>m the optical device tfarougih said branched output and at 
least a portion of said ou^ut-light polarization components is out-coupled from the 
optical device tfuough said branched input, and wherein the portion of said output-light 
polarization components that is out-coupled from the optical device dirouglh said 
branched output and the portion of said output-Ught polarization components that is out- 
coupled fix)m the optical device through said branched input depends on the state of said 
reflector. 
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5. (original) The optical device of claim 3, wherein said plurality of states 
constitutes a continuum of states such tihat said optical device functions as an analog 
optical device, and whmin the respective portioi^ of output-light polarization 
components that are out-coupled from the optical device through said branched input and 
through said branched output is controllably variable over a continuum of said portions 
by selecting the state of the reflector feom said continuum of states. 

6. (original) The optical device of claim 3, wherein said polarization-dependent 
optical path device includes a polarization-dependent combinM' element, and whereiii 
after said output polarization-dependent path sphtting element converts said spatially- 
separated reflected light components having reflected angles of polarization into spatially- 
separated rej&ected-light components having output angles of polarization, the 
polarization-dependent combiner converts said spatially-separated reflected-ligjlt 
polarization components having output angles of polarization into said output-light 
polarization components that are at least partially spatially-coincidenL 

7. (previously presented) The optical device of claim 3, wherein said polarization- 
dependent optical path device includes a polarization-dependent combiner element, and 
wherein after said output polarization-dependent path splitting element converts said 
spatially-separated reflected light components having reflected angles of polarization into 
spatially-separated reflected-Iight components having ou^ut angles of polarization, the 
polarization-dependent combiner converts said spatially-separated reflected-light 
polarization components having output angles of polarization into ou^ut^ligbt 
polarization components that are orthogonal to each other. 
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8. (origihal) The optical device of claim 3, wherein when said reflector is in a 
third one of said plurality of states, the optical device functions as a beam splitter and 
approximately half of the output-hght polarization components are out-coupled from the 
optical device through said branched output and approximately half of the output-light 
polarization components are out-coupled £rom the optical device through said branched 
input 

9. (previously presented) The optical device of claim 2, wh^ein the input-Ught 
polarization components coupled into the optical device and the reflected-Ught 
polarization components out-coupled from the optical device at least partially share a 
common optical path within the optical device. 

10. (previously presented) Tbie optical device of claim 2, wherein the input-light 
polarization components coupled into the optical device propagate along at least one 
input optical path of the optical device and the reflected-light polarization components are 
out-coupled from the optical device via at least one output optical path of the optical 
device, the at least one output optical path being distinct from the at least one input 
optical path. 

11. (original) An optical device comprising: 

a polarization-controlling reflector, said reflector converting a first set of spatially- 
separated incident-light polarization components having incident angles of polarization 
into a first set of spatially-separated reflected-Ught polarization components having 
reflected angles of polarizaticm and converting a second set of spatially-separated 
incident-light polarization components having incident angles of polarization into a 
second set of spatially-separated reflected-light polarization components having reflected 
angles of polarization, the incident angles of polarization of said first set of incident-Ught 
polarization components being different from the incident angles of polarization of said 
second set of incident-light polarization conq>onents, the reflected angles of polaxization 
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of said first set of spatially^separated teflected-Ught poladzatioa components being 
different from the reiELected angles of polanzadon of said second set of spatially-separated 
leflected-light polarization components, said reflector having a plurality of states and 
being controllable such that said reflector can be changed from one of said plurality of 
states to another of said plurality of stales, the reflected angles of polarization having 
orientations relative to their respective incident angles of polarization, said orientations 
being a function of the state of the reflector; and . 

a polarization-dependent optical-path device having at least a first input port, a 
first output port, a second input port and a second output port, said polarization- • 
dependent optical-path device converting a first set of input-light polarization 
components that are at least partially spatially-coincident and that have been coupled into 
the first input port of the optical device into a first set of spatially-separated input-light 
polarization components and converting a second set of input-light polarization 
components that are at least partially spatially-coincident and that have been coupled into 
the second input port of the optical device into a second set of spatially-separated input- 
light polarization components, said polarization-dependent optical-pafh device converting 
said first set of spatially-separated input-light polarization components into said iBrst set 
of spatially-separated incident-light polarization conqK>nents and converting said second 
set of spatially-separated input-U^t polarization coxnponents into said second set of 
spatially-separated incident-lijght polarization components* and whexein when said 
reflector is in a first one of said plurality of states, said oriratation is such that said 
polarization-dependent optical-path device causes at least a portion of said first set of 
reflected-light polarization components to be out-coupled from the optical device through 
said first output port. 
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12. (original) The optical device of claim 11, wherein when said reflector is in 
said first one of said plurality of states, said orientation is such that said polaiization- 
dependent optical-path device causes at least a portion of said second set of reflected-light 
polarization components to be outK:oupled from the optical device through said second 
output port. 

13. (original) The optical device of claim 12, wherein when said reflector is in a 
second one of said plurality of states, said orientation is such that said polarization- 
dependent optical-paih device causes at least a portion of said first set of reflected-light 
polarization components to be out-coupled ftom tibie optical device through said second 
output port. 

14. (original) The optical device of claim 12, wherein when said reflector is in a 
second one of said plurality of states, said orientation is such that said polarization- 
dependent optical-path device causes at least a portion of said second set of reflected-light 
polarization components to be out-coupled from the optical device throng said first 
output port. 

15. (original) The optical device of claim 11, wherein said polarization-dependent 
optical-path device includes an input polarization-dependent path splitting element, the 
input polarization-dependent path splitting element converting said first set of input-light 
polaxizarion components that are at least partially spatially-coincident into said first set of 
spatially-separated input-light polarization coihponenta and converting said second set of 
input-light polarization components that are at least partially spatiaUy-^oincident into said 
second set of spatially-separated input-light polarization components, said first and 
second sets of said spatially-separated input-light polarization conqwnents propagating 
along a common optical path of the optical device from the first input port. 
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16. (original) The optical device of claim 11, wheirein said polarization-dependent 
optical-path device includes an input polarization-dependent path splitting element, the 
input polarization-d^iendent path splitting element conveiting said first set of input-light 
polarization components that are at least partially spatially-coincident into said fiist set of 
spatially-separated input-Ught polarization components and converting said second set of 
input-light polarization components that are at least partially spatially-coincident into said 
second set of spatially-separated input-Ught polarization components, said first set of said 
spatially-separated input-light polarization components propagating along a first optical 
path of the optical device from the first input port and said second set of said spatially- 
separated input-light polarization components propagating along a second optical path of 
the optical device from the first input port, the first optical path being distinct from the 
second optical path. 

17. (original) The optical device of clainoi 11, wherein said polaiization-dqpendent 
optical-path device includes an output polarization-dq^endent path splitting elraient, and 
wh^?dn prior to said polariaiiation-dependent optical-path device converting said fir$t and 
second of spatiolly-sqparated leflected-light polarization components into said first and 
second sets, respectively, of output-light polarization components that are at least partially 
spatially-coincident, said output polarization-dependent path spUtting element converts said 
first set of spatially-separated incident-light components having inciiibnt angles of 
polarization into a first set of spatially-separated reflected-U^t components having 
reflected angles of polarization that are different from said incident angles of polarization of 
said first set of spatially-separated incident-^hght components, and converts said second set 
of spatially-separated incident-light components having incident angles of polarization into 
a second set of spatially-separated reflected-light components having reflected angles of 
polarization that are different from said incident angles of polarization of said second set of 
spatially-separated incident-li^t components > said reflected angles of polarization of said 
first and second sets of spatially-separated refiected-hght polarization components 
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depending on said state of the reflector, wherein when said reflector is in said first one of 
said pluralily of stales, at least a portion of said first set of ou^ut-light polarization 
components is out-coupled from the optical device through said first output port 

18. (original) The optical device of claim 17, whotein when said reflector is in 
said first one of said plurality of states^ said orientation is such that said polarization- 
dependent optical-path device causes at le^st a portion of said second set of output-light 
polarization components to be out-coupled from the optical device through said second 
output port. 

19. (original) The optical device of claim 18, wherein when said reflector is in a 
second one of said plurality of states, said orientation is such that said polarization- 
dependent optical-path device causes at least a portion of said first set of output-light 
polarization components to be out-covqpled from the optical device through said second 
output port 

20. (original) The optical device of claim 18, wherein when said reflector is in a 
second one of said plurality of states, said orientation is such that said polarization- 
dependent optical-path device causes at least a portion of said second set of ou^ut-Ught 
polarization components to be out-coupled from the optical device through said first 
output port. 

21. (cancelled) 
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22. (oiiginal) Aa integrated optical device comprising: 
at least a first input port; 

at least a first output pott; 

a substantially nom-reciprocjd diiectional stage compiising one or more elements 
that arc configured to operate on polarization components of light, the directional stage 
receiving ligjit from at least the first input port, the rcceived light having polarization 
components, the directional stage controlling a path of propagation of the received light 
through the directional stage by operating on the polarization components of the received 
Ught; 

a reflective element having a plurality of states such that light impinging on tiie 
reflective elenient is reflected by the reflective element with a polarization that depends 
on tihe state of the reflective element; and 

a polarization stage interposed betwera the directional stage and the reflective 
element, the polarization stage directing the polarization components of light propagating 
through the directional stage onto the reflective element by operating on the polarization 
components of the light received by the polarization stage from the directional stage, and 
whertin the polarization stage directs light components reflected fix)m the reflective 
elensteoat into tihe directional stage with a polarization that depends on the state of the 
reflective element to enable the directional stage to control the path of propagation of the 
reflected light based on the polarization of the reflected light components. 

23. (original) The integrated optical element of claim 22, wherein when the 
reflective element is in a first one of said plurality of states, at least a fraction of &e 
reflected li^t is out-coupled fxom the integrated optical device through the first output 
port and at least substantially none of the reflected light is output fix}m the integrated 
optical device through the first input port. : 
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24. (original) The integrated optical element of claim 23, farther comprising a 
second output port, and wherein when the reflective element is in a second one of said 
plurality of states, at least a fraction of the reflected light is out-coupled from the 
integi:ated optical device through the second output port and at least isubstantially none of 
the reflected light is output from the inte^atcd optical device througjbi the first input and 
first output ports. . 

25. (original) The intejgrated optical element of claim 23, further comprising a 
second input port, wherein light received by said substantially non-iedprocal directional 
stage from the second input port has polarization con^nents, the directional stage 
controlling the path of propagation of the light jceceived from the second input port 
throu^ the directional stage by operatiixg on the polarization components of the light 
received through the second input port, and wherein the Ught received through the $econd 
input port is reflected by the reflective element with a polarization that depends on the 
state of the reflective element, and wherein when the reflective element is in a second one 
of said plurality of stales, at least a fraction of the reflected light corresponding to light 
received through the first input port is but-coupled firan the integrated optical device 
through the second output port and at least a fraction of the light received through the 
second input port is out-coupled through the first output port. 

26. (original) The integrated optical device of claim 22> wh«:ein the directional 
stage comprises one or more walk-oif crystals and one or more Faraday rotators for 
manipulaiing the polarization components of the li^t received through the first input 
port. 
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27. (original) The integrated optical device of claim 22, wherein the polaiization 
stage compdses at least one biieficingent element that directs polaiization components of 
light received jfrom the directional stage onto the ieflective element in a manner dictated 
by the polarization components of the received light and by a configuration of said at 
least one birefringent element, and wherein the polarization stage directs light reflected 
from the reflective element into the directional stage in a manner dictated by the 
polarization components of the reflected light and by the configuration of said at least one 
birefiingent element, thereby causing the polarization stage to function as a polarizing 
beam sputter that directs reflected light into an appropriate side of the directional stage. 

28. (original) The integrated optical device of claim 22, wherein the reflective 
element is a liquid crystal cell. 

29. (cancelled) 
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30. (previously presented) A method for operating on light, the metibiod 
comprising: 

providing an optical device comprising a polarization-dependent optical path 
device and a controllable reflective element that has a plurality of states, said 
polarization-dependent optical-path device including an input polaiization-dependem 
path splitting element, the input polarization-dependent path splitting element spatially 
separating said input-light polarization components to obtain said spatially-separated 
input-light polarization components, thereby defining a branched input; 

coupling input light into the optical device; 

using the polarization-dependent optical path device to separate the input light 
into spatially-separated input-light polarization components; 

using the polarization-dependent optical path device to provide the polarization 
components with incident angles of polarization and to direct the polarization 
components onto the reflective, element; 

placing the reflective element in one of said plurality of states, wherein the 
reflective element reflects the input-light polarization components incident thereout 
thereby producing reflected-ligiht polarization components having reflected angles of 
polarization, the reflected angles of polarization depending on the stale of the reflective 
element; and 

using the polarization-dependent optical path device to combine the reflected-light 
polarization components, the combined reflected-light polarization components being 
out-coupled from the optical device^ 
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31. (Qriginal) The method of claim 30« wherein said polaiization-dependent optical-- 
path device includes an output polarization-dependent pafli splitting element, said output 
polaiization-dependent path splitting element converting said leflected-Ugjht polarization 
components having reflected angles of polaiization into spatially-separated reflected-light 
polarization components having reflected angles of polarization^ thereby defining a 
branched output, said reflected angles depending on the state of the rejBlective element, 
wherein when said reflector is in a first one of said plurality of states, at least a portion of 
said combined reflected-light polarization components is out-coupled from the optical 
device through said branched output, and wherein the portion of the out-coupled light 
components that is out-coupled from the optical device through said branched output 
depends on the state of said reflector. 

32. (original) The method of claim 31, wherein when said reflective element is in 
a second one of said plurality of states, at least a portion of the combined reOected-light 
polarization components is out-coupled from the optical device through said branched 
ouqmt and at least a portion of said output-light polarization compon^ts is out-coupled 
from the cqptical device through said branched input, and vrherein the portion of the 
polarization components that is out-coupled from the optical device through said 
branched output and the portion of the polarization components that is out-coupled from 
the optical device through said branched input deprads on the state of said reflective 
element. 

33. (original) The method of claim 31, wherdn said plurality of states constitute a 
continuum of states such that said optical device functions as an analog optical device, 
and wherein the respective portions of polarization components that are out-coupled from 
the optical device through said branched input and through said branched output are 
variable over a continuum of said portions by controllably selecting the state of the 
reflective element from said continuum of states. 
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